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Conclusions
The research activity of my Ph.D. was focused on CMOS-compatible MEMS
processes and their application to the development of biosensors.
At e c h n i q u et or e d u c et h ee t c h i n gt i m e sa n di n c r e a s et h ef r e e d o mi nt h ed e -
sign of large suspended microstructures fabricated by bulk anisotropic etching
of silicon was demonstrated. The anisotropic etching properties of tetramethy-
lammonium hydroxide (TMAH)-based solutions were exploited to obtain this
result. The design of periodic convex-corner patterns with which to pre-pattern
the membrane was exploited to radically reduce the release times. Oxide mem-
branes fabricated on a standard CMOS process have experimentally conﬁrmed
the validity of the method. Furthermore, the etch parameters of TMAH-based
solutions were extracted from the observed etch evolution, and were user to
develop a mathematical model which is able to predict, with good agreement,
the structure release times.
The design and fabrication technology of a magnetically actuated MEMS
microbalance for biosensing application was improved. The sensors are fabri-
cated with a MEMS (Micro-electro-mechanical System) post-processing method
applied on a standard, CMOS-based VLSI technology, retaining maximum com-
patibility with the CMOS process ﬂow. The mechanical resonator is based on
inductive actuation and detection, and the sensing is based on the microbal-
ance principle. A CMOS-compatible process for silanization, funtionalization
and hybridization of the MEMS microbalance surface was developed. A com-
plete electro-mechanical characterization of the fabricated MEMS resonators
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was carried out, and the functionality of the gravimetic transduction was veri-
ﬁed.
As i n g l ec h i pi n t e g r a t e de l e c t r o n i co s c i l l a t o rw a sd e s i g n e d ,i nw h i c ht h e
proposed resonator was used as the frequency-selective feedback network. The
proposed MEMS resonator was used as ﬁltering element. Electrical simulations
have been extensively used during the design phase of the circuit. Presented
simulation results led to the implementation of a ﬁrst prototype of the designed
circuit. The frequency spectrum and frequency/temperature characteristics of
the implemented circuit were measured.
Possible further developments are constituted by the design of a fully inte-
grated version of the oscillator circuit and of a speciﬁc ﬂuidic package for the
biosensor. Moreover, the development of a selective functionalization process
will allow the fabrication of a sensors array.
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